The inferior turbinates have major functions that include warming the air on its way to the lungs; supplying an outer layer of mucus that traps bacteria, dust, pollens and toxins. It also supplies the inner layer with thin mucus that allows for synchronous beating of millions of cilia that act as oars, to move the mucus out of the nose to the back of the throat where it is swallowed [3, 4] .
The turbinates also serve a neural function. They direct the flow of air so that it reaches sensors that tells the body that the air is flowing in correctly. With the turbinates absent, there is a significant change in air pressure reaching the sensors. A useful analogy is water from a hose with a nozzle of correct size opening. The stream travels four feet. Now, open the nozzle wide, and the water dips at your feet; it no longer reaches the roses. In a similar manner, when the nose is widely open, air currents no longer reach the sensors to tell the respiratory system that air is coming in. In addition, the pressure of the air reaching the lower respiratory system is altered, contributing to ENS symptoms [5] .
ENS and the Limbic System
Recent studies have shown connections to the limbic system to explain the patient's distress. In addition, there are fibers from the Cranial Fifth Nerve that require activation, and therefore the absence of that pressure is distressing [5] [6] [7] .
A useful analogy is anesthesia of the second finger. In trying to type, you can use that finger, but you no longer feel the keys. It is now difficult to type [8] .
In ENS, there may be recurrent infection due to absence of mucociliary clearance. Without the blanket to trap bacteria and the cilia to move them, bacteria remain in place and multiply. Patients may feel symptoms due to absence of warm moist air. There may be hyposmia due to dryness. Crusting and infection are common. There are associated chest complaints because of the change in air pressure flow [9] .
ENS is not unlike atrophic rhinitis, but without the surgical history. ENS must be differentiated from the frequent sinus infections after any nasal/sinus surgery that accompany reduced mucociliary clearance. However here, the turbinates are usually swollen [10, 11] .
Why to Remove the Turbinates?
Logically, it makes sense: if the turbinates are enlarged, blocking the airway, by removing them you create a wider space for air flow. Unfortunately, the physiology of nasal function, is seriously altered, resulting in a distressed patient [12] .
Turbinectomy can occur with cryosurgery, electrical cautery, laser and radiofrequency, and can result in excessive destruction of the turbinate. The result is excessive crusting and frequent infection.
Lemogne has recommended treating Empty Nose Syndrome as a somatic disorder, including cognitive therapy and by venlafaxine [13] .
There have been many procedures used for reconstruction of the turbinates, and repairing the air flow recommended. Steven Houser of Cleveland has pioneered these procedures, including alloderm implant [14, 15] .
One that is frequently used in injecting Hyaluronic acid gel into the turbinate area, as well as the septum. This may give months of temporary relief, but must be repeated about every six months. A further action of Hyaluronic acid is that you can inject this into the turbinate and septum to reestablish proper air current flow. This makes an excellent guide for possible surgical correction [16] .
Postoperative Impaired Cilia
It is usual after any nasal surgical procedure to take time for the nose to return to normal mucociliary function. One study indicated three months. With the cilia impaired post-surgery, the normal bacterial defenses are reduced. Some doctors routinely give systemic antibiotics to prevent infection. We have found that using pulsed irrigation to restore cilia function post-op works well. With cilia function restored earlier, there is less infection and symptoms. Restoring mucociliary function may include saline spray, green tea, humming and overall increase of fluids with lemon/lime [17] .
ENS Therapy
Because this condition is so variable and difficult to evaluate, there are many variations of treatment. The following are those I have found helpful.
• Cognition: often these patients come to me after being dismissed as cases of imagination. How can they complain of not being able to breathe when the nose is wide open and the O2 saturation registers at 99%? A full explanation about air currents, dryness and somatic symptoms helps and reassures that patient. When they understand the physical reasons why they have their symptoms, this can bring significant relief; ideally they no longer increase their symptoms by anxiety reinforcement.
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• Recommendation for stress reduction are beneficial.
• Clear crusts and debris. Simple irrigation can be of benefit and reduce infection [18] .
• Pulsed nasal irrigation is helpful. In addition to removing crusts and debris, the massage action brings fresh circulation to the area and is a useful substitute for the absent cilia action [4] .
• Moisten the nose. Saline sprays are useful. Sprays with Lactated Ringer's formula are more physiologic. Breathe.ease XL is a Ringer's type solution.
• Cotton moistened with Breathe.ease XL can give relief. The patient learns to make just the right size, shape and thickness, to narrow the airway for comfort.
• Water Soluble Nasal Gel, such as Breathe.ease Xl gel is useful at night. The pointed tip allows the patients to "mold" the right amount in the right place.
• Infection is common in ENS. I have found 2% mupiricin ointment of particular value for infection
• Premarin Vaginal Cream is used to thicken the membrane in the vagina. I have used this for my patients in the nose with fairly beneficial results. The premarin thickens the membranes and increases mucus.
• If symptoms persist, injections of Hyaluronic Acid to improve the air flow are performed. Once the best location is established, a more permanent alloderm implant may be considered.
• Atrophic Rhinitis can occur independent of any surgical origin. However, the treatment is essentially similar.
• Many procedures have been used to correct air flow problems associated with ENS and atrophic rhinitis. As pointed out by Dr. Cottle, the benefits are not just to the nose, but to the pulmonary system as well [10] .
• The system of treatment I have outlined has benefitted my patients.
I would recommend considering this course for your patients.
